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A.1.0 INTRODUCTION

A.l.1 General
Kerr-McGee Chemical, LLC (Kerr-McGee) was issued a Unilateral Administrative Order (UAQ) dated

December 24, 1997, pursuant to Section 106(a) of the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA), pertaining to the Toledo Tie Treatment Site (Site) which
is located in and near the Arco Industrial Park in Toledo, Ohio. This field sampling and analysis plan
(FSAP), prepared for Kerr-McGee, provides field sampling and analysis guidelines, as well as supports
the activities described in the removal action work plan (Work Plan) (HAI Document No.

PWMO001D.002).

The FSAP provides guidelines for field sample preparation, collection, handling, and analysis
procedures. Whenever appropriate, references have been made to HAI Standard Operating Procedures
(SOPs) provided in Attachment A. While this document details sampling and analysis procedures, it is
not meant to be a stand alone document, and should be used in conjunction with the Quality Assurance

Project Plan (QAPP) (HAI Document No. PWMO001D.001), included as Appendix C of the Work Plan.

A.1.2 __ Sampling Overview
The work outlined under this FSAP contains the methods and procedures necessary to characterize the

extent of contaminants for a removal action and obtain representative environmental samples from three
media sets: sediment, soils, and surface water. Sediments and surface water will be collected from
Williams Ditch and characterized to identify the immediate source areas of contaminants within Williams
Ditch as required in Task 6 of the Work Plan. Soils will be collected from borings near the suspected
lagoons as required in Task 4 of the Work Plan. Table A.l summarizes the number of samples proposed
and the associated analytical methods. Sampling teams will be used during the majority of sampling and
data collection activities. Sampling teams will consist of a designated leader and technical support
personnel. The sample team leader's responsibilities consist of ensuring that data are collected within the

constraints of this plan and the QAPP (HAI Document No. PWMO001D.001), maintaining primary

HULL & ASSOCIATES, INC. APRIL 199%
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communications between the sample team and project management, and reporting potential health and
safety threats imposed by equipment, weather, geography, or hazardous materials to the Project

Coordinator or Health and Safety Manager.

A.1.2.1 Sediment Sampling and Profiling

Sediment investigation activities consist of visually determining the thickness of creosote-contaminated
sediment, and collecting and shipping samples for chemical analysis. Thirteen sediment samples will be
analyzed for volatile organic compounds (VOCs) using U.S. EPA Method 8260, semi-volatile organic
compounds (SVOCs) using U.S. EPA Method 8270, RCRA metals with copper and zinc using U.S. EPA
Method 7000 Series and pesticides using U.S. EPA Method 8081. Four of the sediment samples will
be analyzed for chlorinated herbicides using U.S. EPA Method 8252 and organochlorine pesticides using
U.S. EPA Method 8141 in addition to the aforementioned analyses. Field screening, using ultra-violet
radiation techniques, will be used to identify the presence of creosote-related contamination between
planned sampling points downstream of areas where gross contamination is readily visible. This
approach is intended to aid in more clearly delineating the limits of creosote-related contamination in

Williams Ditch sediments. Refer to Table A.1 in the FSAP and Table C.1 in the QAPP.

A.1.2.2 Soil Sampling

Soil sampling activities consist of profiling the extent of the cresosote compounds in the soils using a cone
penetrometer testing (CPT)/deployed laser induced fluorescence (LIF) method. LIF spectroscopy is
synonymous with Rapid Optical Screening Tool (ROST). Based on the results of the CPT/LIF profile,
a soil sample will be collected, visually characterized, and shipped for chemical analysis. Soil samples
will be analyzed for the same parameters as the sediments listed in Section A.1.2.1. Physical
characteristics will also be determined to evaluate dewatering and other material handling considerations.
In addition, five to eight test pits will be excavated in areas of varying levels of contamination to validate

the LIF response and assess subsurface conditions.

HULL & ASSOCIATES, INC. APRIL 1998
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A.1.2.3 Surface Water Sampling

The surface water investigation of Williams Ditch consists of collecting representative surface water
samples, visually characterizing, and shipping samples for chemical analysis. Surface water samples will
be analyzed for the same parameters as sediment and soil listed in the previous sections. Refer to Table

A.1 in the FSAP and Table C.1 in the QAPP.

HULL & ASSOCIATES, INC. APRIL 1998
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A.2.0 SEDIMENT SAMPLING

A.2.1 Sample Locations

The proposed sediment profiling locations are presented on Figure Al. These locations are spaced on
approximately 200 to 250 foot centers along Williams Ditch between Byme Road and Hill Avenue. The
profiles are designated SS-B1, and SS-1 through SS-13. At each profile, three cores will be taken: one
in the middle and one approximately 3 feet from each shore of Williams Ditch. The thickness of
creosote-contaminated sediment observed in each core will be measured and recorded. Then the
sediments from each of the three cores, from a single profile location, will be mixed together and
sampled. Based on field screening and analytical results, if it appears that a source area is not present
in an adjacent 250-foot interval, an additional sample will be collected between the two planned sampling
points. The additional sample will be collected at a point where field screening suggests creosote-related

contamination terminates.

A single background sediment sample will be collected from Williams Ditch south of the railroad tracks

west of Byrne Road.

A.2.2 Sample Identification (Labeling) and Designation (Numbering)

Sediment samples will be identified according to the following Sample Identification Number (SIN) as
stated in Section C.4.2.3 of the QAPP (HAI Document No. PWMO001D.001). An example of a valid

SIN for a sediment sample would be as follows:

PWMO001 SED 001 D157
| | | |
| | | i Employee Number
| | e Sample Number
| + Sample Type
+ Project Number

The identification of the sediment samples will provide the project number media type, sample number,

and identification of the sample collector.

HULL. & ASSOCIATES, INC. APRIL 1998
TOLEDO, OHIO PWMO0011.003
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A23 ling Equipment, Supplies, and Instrumentation
Sediment samples will be collected using a extendible core sampler or equivalent, in accordance with

HAI SOPs F3012, F3017 and/or F3019, adhering to ASTM D 4823-95, Standard Guide for Core

Sampling Submer Unconsolidated Sediments.

A.2.4 Sample Handling, Preservation Methods, and Blank Samples

For quality assurance purposes, one field blank will be collected for every 10 samples analyzed or a
minimum of one per day. The sample will be collected by decontaminating the sampler according to
HAI SOP No. F1000 and then passing laboratory-supplied water through the sampler. The water will
be collected in the properly preserved containers specified in Table C.2 of the QAPP (HAI Document
No. PWMO001D.001). The sample will be analyzed for the same parameters as the sediment samples.

Samples collected for chemical or physical analysis will be stored in a manner to prevent the samples
from freezing in cold weather. Samples collected in weather conditions above freezing for chemical
analysis will be stored near 4°C by placing them on ice in an insulated container immediately after the

samples are collected.

A.2.5 Sample Analysis Parameters
Thirteen sediment samples will be analyzed for VOCs using U.S. EPA Method 8260, SVOCs using U .S.

EPA Method 8270, RCRA metals using U.S. EPA Method 7000 Series, and pesticides using U.S. EPA
Method 8081. Four sediment samples collected west of Arco Drive (including the background sample)
and one east of Arco Drive will also be analyzed for chlorinated herbicides using U.S. EPA Method 8252
and organochlorine pesticides using U.S. EPA Method 8141. Table A.1 provides the number of samples

to be collected for each analyte list.

A.2.6 Chain-of-Custody

The chain-of-custody will trace possession and handling of individual samples from the time of field

collection through laboratory delivery and analysis. The chain-of-custody program consists of procedures
for sample labeling, sample sealing, field log recording, record keeping, and laboratory logging, as

outlined below:

HULL & ASSOCIATES, INC. APRIL 1998
TOLEDO, OHIO PWMO001D.003
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A.2.6.1 Sample Labeling
All sample labels will contain the following information:

Project number
Sample media
Sample location
Name of the collector

A.2.6.2 Record Keeping
The chain-of-custody record will be maintained to trace sample possession and time of collection. The

chain-of-custody record will accompany each sample and will be clearly marked with the following

information:

Site Location

Project Manager (name and telephone number)

Sample Identification Number

Signature of collectors

Date and time of collection

Sample type

Number of containers

Analytical parameters requested

Preservatives

Signature of relinquishee and dates of possession by each party

SOPNOAUE LN~

e

A.2.6.3 Sample Seal

A seal will be placed on the sample container or on the shipping container to ensure that samples have

not been disturbed during transportation.

A.2.6.4 Field Log Recording
An up-to-date field log book will be kept by each sampling team (if more than one group is sampling).
The log book will contain the following:

Weather Conditions

Date and time of sample collection

Sampling sequence

Types of sample containers used

Sample I.D. numbers

Parameters requested for analysis/preservatives
Field collection methods

Destination (lab) and transported

BB e
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9. Field observations
10. Samplers

A.2.6.5 Laboratory Logbook
The laboratory will maintain a record of the processing steps that are applied to each sample (i.e. sample
preparation techniques, instrumental methods, experimental conditions QC results). The time, date, and

name of the person performing each processing will also be recorded.

A.2.7 Sediment Classification and Field Description Log
Samples will be classified in the field according to HAI SOP No. F1006. Samples will be chosen for

textural physical analyses at the discretion of the field hydrogeologist.

A.2.8 Decontamination of Equipment
The sediment sampling equipment will be decontaminated in accordance with HAlI SOP No. F1000. The

decontamination rinse water will be collected, containerized, and stored until proper disposal can be

arranged.

A.2.9 Disposal of Unused Sediment Samples

The extraneous sediments that remain following sample collection will be properly stored in DOT
approved 55-gallon drums and secured according to HAI SOP No. F2013. The drums will be clearly
labeled with a permanent marker or paint pen. Label information will consist of Site identification, type

of material, generation date, and sampler’s initials.

The drummed extraneous sediments will be analyzed for TCLP in accordance with EPA Method 1311
and subsequent analyses for regulated volatile organics, metals, and ignitability in accordance with U.S.
EPA Method 1010. Additional analyses may be required for further characterization by the accepting

waste disposal facility.

Documentation will consist of completing a chain-of-custody record as described in HAI SOP No. F3014
and Section C.5.0 of the QAPP (HAI Document No. PWMO0G01D.001). The drums included with each
composite sample will be noted on the “comments” section of the chain-of-custody.

HULL & ASSOCIATES, INC. APRIL 1998
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A.3.0 SOIL SAMPLING

A.3.1 Sample Locations

The proposed boring location grid is composed of approximately 70 soil borings placed on approximately
50 foot centers, as presented on Figure A2. These locations are designated 1 through 70. However, the
locations of these borings are only proposed and the exact number and location of the borings may change
based on field observations. Each boring will be continuously measured using a cone penetrometer
testing (CPT)/deployed laser induced fluorescence (LIF) to a depth of approximately 15 feet or a
maximum of eighteen inches into the till unit, whichever is deeper. It is not expected that groundwater
containing creosote would infiltrate the low permeability till. The boring information will be used to
delineate the horizontal and vertical extent of creosote compounds near the suspected lagoons. One

background soil sample will be collected in an area removed from the suspected source area.

A.3.2 Sample Identification (L.abeling) and Designation (Numbering)

Soil samples will be identified according to the following Sample Identification Number (SIN) as stated
in Section C.4.2.3 of the QAPP (HAI Document No. PWMO001D.001). An example of a valid SIN for

a soil sample would be as follows:

PWMO001  SBl1 Ss2 D157
| | | I
| | | R —— Employee Number
| | Fommm e Sample Number
I + Boring Number
+ Project Number

The identification of the soil samples will provide the project number, boring number, sample number

(c.g., sample location), and identification of the sample collector.

A.3.3 Sampling Equipment, Supplies, and Instrumentation

The physical characteristics of the unconsolidated materials will be evaluated using the CPT and direct

push technology. In accordance with ASTM Standard D 3441, the cone is typically advanced at a rate

HULL & ASSOCIATES, INC. APRIL 1998
TOLEDO, OHIO PWMO001D.003
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of 2 centimeters per second with the driving force of hydraulic rams. Sensors contained in the CPT tip
continuously log tip pressure and sleeve friction. The data from these sensors correspond to soil type
and are used to map stratigraphy. Simultaneously with the CPT push, LIF spectroscopy will be used to
determine the presence of creosote in the soil (LIF spectroscopy is synonymous with the phrase Rapid
Optical Screening Tool or ROST). Essentially, the system consists of an excitation laser and fiber optics.
Light from the laser passes through a sapphire window (located outside of the stainless-steel probe above
the CPT tip) and is directed onto the soil as the CPT probe is advanced. The laser light fluoresces
aromatics in the soils, and the fiber optics return this information to the surface. The intensity of the
fluorescence corresponds to aromatic concentrations. Thus, this method provides qualitative and semi-
quantitative information regarding PAH contamination in subsurface soil samples. Based on the
CPT/LIF results, one soil sample will be collected from 10 percent of the borings for chemical analysis.
The confirmation samples will be evenly collected from borings showing both low and high LIF response
using direct push methods to correlate LIF response. Ten percent confirmation sampling will be

sufficient to provide adequate correlation between the LIF response and the chemical analysis results.

Confirmatory test pits will be included in the intrusive program to provide additional correlation of the
CPT/LIF technology. A total of five to eight test pits will be excavated in areas of varying levels of
contamination to validate the LIF response and assess subsurface conditions. Should areas of heavy
contamination be encountered, or should groundwater enter the test hole at a rate that cannot be
practically controlled, the test pit will be immediately terminated and any excavation material will be
replaced into the original hole. Water will be removed from the test holes only to the extent necessary
to confirm stratigraphy and/or the absence of creosote-related contamination. Soils and other solid
material excavated from any test pit will be placed immediately adjacent to the hole on Visqueen sheet(s)

and replaced in the original hole following visual observation of subsurface conditions.

A.3.4 Sample Handling, Preservation Methods, and Blank Samples

For quality assurance purposes, one field blank will be collected for every 10 samples analyzed or a
minimum of one per day. The samples will be collected by decontaminating the sampler according to

HAI SOP No. F1000 and then passing laboratory-supplied water through the sampler. The water will

HULL & ASSOCIATES, INC. APRIL 1998
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be collected in the properly preserved containers specified in Table C.2 of the QAPP (HAI Document
No. PWMO001D.001). The samples will be analyzed for the same parameters as the soil samples.

Samples collected for chemical or physical analysis will be stored in a manner to prevent the samples
from freezing in cold weather. Samples collected in weather conditions above freezing for chemical
analysis will be stored near 4°C by placing them on ice in an insulated container immediately after the

samples are collected.

A.3.5 Sample Analysis Parameters

Soil samples, including the background soil sample, will be analyzed for the same parameters as
presented in Section A.2.5. Table A.1 provides the number of samples to be collected for each analyte

list.

A.3.6 Chain-of-Custody

The chain-of-custody will trace possession and handling of individual samples from the time of field
collection through laboratory delivery and analysis. The chain-of-custody program consist of procedures

for sample labeling, sample sealing, field log recording, record keeping, and laboratory logging.

A.3.6.1 Sample Labeling
All sample labels will contain the following information:

Project number

Soil Boring

Sample number
Name of the collector

The record keeping, sample seals, field log recording, and the laboratory logbook will adhere to the same

procedures described in Section A.2.6.

A.3.7 Soil Classification and Field Description Log

Samples will be classified in the field according to HAI SOP No. F1006.

HULL & ASSOCIATES, INC. APRIL 1998
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A.3.8 Decontamination of Equipment

The soil sampling and profiling equipment will be decontaminated in accordance with HAI
SOP No. F1000. The decontamination rinse water will be collected, containerized, and stored until

proper disposal can be arranged.

A.3.9 Disposal of Unused Soil Samples

The extraneous soils that remain following sample collection will be properly stored in DOT approved
55-gallon drums and secured according to HAI SOP No. F2013. The drums will be clearly labeled with
a permanent marker or paint pen. Label information will consist of Site identification, type of material,

generation date, and sampler’s initials,

The drummed extraneous soils will be analyzed for TCLP in accordance with EPA Method 1311 and
subsequent analyses for regulated volatile organics, and metals and ignitability in accordance with EPA
Method 1010. Additional analyses may be required for further characterization by the accepting waste

disposal facility.

Documentation will consist of completing a chain-of-custody record as described in HAI SOP No. F3014
and Section C.5.0 of the QAPP (HAI Document No. PWMO0O01D.001). The drums included with each

composite sample will be noted on the “comments” section of the chain-of-custody.

A.3.10 Decommissioning of Soil Borings
Each soil boring will be decommissioned according to HAI SOP No. F2002.

HULL & ASSOCIATES, INC. APRIL 1998
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A.4.0 SURFACE WATER SAMPLING

A.4.1 Surface Water Sampling

Surface water samples will be collected from five locations along Williams Ditch to determine water
quality. Field parameters consisting of pH, specific conductance, and temperature will also be measured
and recorded in accordance with HAI SOPs F1007 and F1008, or equivalent procedures. The sampling

procedures will be in accordance with those specified in the following sections.

Ad.2 lin ions
The proposed sampling locations are presented on Figure Al. These locations are designated SW-BI,
and SW-1 through SW-4. A background surface water sample will be collected from Williams Ditch

upgradient of the Site. The upgradient sample location is south of the railroad tracks west of Byrne

Road.

Surface water samples will be identified according to the following Sample Identification Number (SIN)
as stated in Section B.4.2.3 of the QAPP (HAI Document No.PWMO001D.001). An example of a valid

SIN for a surface water sample would be as follows:

PWMO00l SWI 001 Di53
| | I |

| | | +-- Employee Number
| | +eemeee- Sample Number

] o eee- Station Number

+ Project Number

The identification of the surface water samples will provide the project number, boring number, sample

number (e.g. sample location), and identification of the sample collector.

HULL & ASSOCIATES, INC. APRIL 1998
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A.44 ampling Equipment, Supplies, and Instrumentation

A Swing Sampler, or equivalent, will be used to collect the surface water samples from Williams Ditch
in accordance with HAI SOP F3011. Clean gloves will be worn by each individual handling the
sampling equipment and plastic sheeting will be placed on the ground near the sampling location
to prevent the sampling equipment from directly contacting the ground. The following steps will

be adhered to during sampling:

I. The sampler will be slowly lowered beneath the surface of the water and will not be
dropped, since this action may cause agitation and/or aeration, and consequently degas
the water sample.

2. The sampler’s contents will be slowly transferred into the proper sample container, thus
minimizing agitation and aeration. Refer to Table C.2 of the QAPP (HAI Document
No. PWMO001D.001) for a list of appropriate sample containers.

3. In order to preserve sample quality, the sampling order follows volatility of the analytes
of concern. Hence, the sample containers will be filled first and then the field
parameters will be measured and recorded in the following order: pH, specific
conductance, temperature.

The used sampling equipment and other personal protective clothing (PPE) will be properly
decontaminated or disposed of properly following contact with the water. Waste sampling equipment
and PPE will be temporarily stored in a plastic trash bag until it can be transported to the dedicated waste

receptacle for storage at the Site.

A.4.5 Sample Handling, Preservation Methods, and Blank Samples

The pre-preserved laboratory provided sample containers will be placed on ice in an insulated container
following sample collection. The containers will be properly labeled, in the field prior to collection.
according to the procedures described in Section A.4.3. Refer to Section C.4.0 of the QAPP (HAI
Document No. PWMO001D.001) for a more detailed description on the procedures for preservation and
handling of samples and sample containers. The required sample containers and preservatives for each

analytical method are identified in Table C.2 of the QAPP (HAI Document No. PWMO001D.001).

APRIL 1993
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Trip blanks, field blanks, and duplicate samples will be collected to verify quality control and quality
assurance of the sample handling, equipment decontamination, and laboratory methods. The laboratory-
prepared trip blanks will be subject to the same handling and transportation procedures as the
accompanying samples. Trip blanks will be required at the rate of one per shipping container. Trip blanks
will remain in the sample shipping containers during sample collection and transportation (i.e.,
roundtrip). To ensure that the sampling device has been effectively cleaned, field blanks will be prepared
by the sampling team. The field blanks involve filling the sampling device with laboratory-supplied
deionized water, transferring the sample to bottles, and submitting the sample to the laboratory for

analysis.

The number of field blanks analyzed for a class of compounds will be equal to at least 10 percent of the
total samples to be analyzed for that class, with a minimum of one per day. It will be the sampler's

responsibility to collect the appropriate number of field blanks for the day's sampling efforts.

If contaminants are found in the field or trip blanks, the source of the contamination will be identified,

if possible. Corrective action, such as modifying the procedure and/or re-sampling, will be initiated.

Field duplicates will be required at the rate of one per every 10 samples collected with a minimum of
one per day. It will be the sampler's responsibility to collect the appropriate number of duplicate

samples.

A.4.6 Sample Analysis Parameters

Surface water samples will be analyzed for the same parameters as presented in Section A.2.5. Table

A.1 provides the number of samples to be collected for each analyte list.
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A.4.7 __ Chain-of-Custody
Chain-of-Custody procedures, as described in Section A.2.6 of this FSAP and Section C.5.0 of the

QAPP (HAI Document #PWMO001D.001) will be followed during the sampling activities described in

this document.

A.4.8 _ Data Reporting and Field Logs

Detailed field logs will be recorded during sampling events to document observations and other physical
and chemical factors that may affect the interpretation of analytical results. The measurements from

direct reading instruments will be recorded on standard HAI data forms or other acceptable recording

devices.

A.4.9 Decontamination of Field Equipment

A detailed description of the procedures that will be used to decontaminate sampling equipment is

presented in HAI SOP No. F1000.
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American Society of Testing and Materials. 1988. 1990 Annual Book of ASTM Standards, "Soil and
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SOP No. F1000
‘DECONTAMINATION OF FIELD EQUIPMENT

Purpaose

This section documents the procedures that will be followed when decontaminating field equipment.
The equipment may include split spoon soil samplers, bailers, trowels, shovels, hand augers, drilling
rigs, soil vapor sampling equipment, or any other type of reusable equipment used during field
investigations.

In appropriate, decontamination will be performed as a quality assurance measure and safety
precaution. Proper decontamination will be performed to minimize cross contamination between
sampling locations or sampling intervals and transporting potentially contaminated materials off-site,

Decontamination of the drilling rigs, if appropriate, will be conducted in a designated decontamination
area. Most smaller equipment (e.g., submersible pumps, etc.) can be decontaminated at the sampling
locadon or between collection points. All decontamination materials that cannot be recyeled will be
properly packaged and disposed of based upon the nature of contamination.

Equipment and Materials

- High-pressure steam cleaner
Cleaning fluids: non-pnosphatic soap and/or aetergents, potable water. disalled/dzionized
water, hydrochloric/nitric acid, isopropanol. acatone. methanoi. and or hzxane

- Shovels and brushes

- Paper wowels

- Disposable gloves

- Waste storage containers: plastic bags, drums, boxes

- Cleaning containers: plastic buckets, etc.

- Plastic sheeting

- Personal protective equipment

General

A. All decontamination will be performed under the assumption that the equipment is
contaminated.

B. An adequate supply of all decontamination equipment and materials will be available on site.

Procedures
The following sections present the decontamination procedures that will be followed during the

performance of all field tasks. If different or more extensive procedures are required, they will be
pre-approved by the Project Manager and Quality Assurance Officer.

STD * 8/95



4.1 Drilling Rig and Associated Equipment

A. All equipment associated with the selected drilling method coming in contact with
potential contamination, both as part of subsurface equipment advancement and due
to aboveground contact with drilling fluids, extracted soils, drill rig lubricants and
fuels, etc., will be decontaminated prior to use of this equipment for soil boring
advancement. At the discretion of the Project Manager, the entire drilling rig may
be decontaminated due to foreign substances adhering to the rig as a result of
operations, transplant from off-site, or travel between soil boring locations.

B. A high-pressure steam cleaner should be used to remove foreign material from inside
and outside of drilling equipment that will not come into contact with test samples.
Decontamination of sampling equipment (e.g., split-spoon samplers) is described in
section 4.2.

C. All liquid and solid material produced from this operadon will be collected and
properly contained.

D. The date, time, and decontamination procedure used will be recorded on the boring
log or daily field report or in a field notebook.

[§9)

Split Spoon Barrel Sampler

[4=

To ensure that the potendal.for cross conmaminaton is minimized during subsurface
investigations, the split spoon sampler will be decontaminated between sampling intervals.

A. After collecting the split spoon sample, the sampler will be disassembled and
decontaminated by first physically removing any adhering soil material from the
sampler,

B. The sampler will be placed in a bucket containing a non-phosphatic soap solution

(e.g., Liquinox) and scrubbed until visibly clean.

C. The sampler will then be thoroughly rinsed with potable water until all soap solution
is removed.
D. The sampler will be reassembled.

4.3 Submersible Pump

This procedure will be employed to decontaminate the submersible pumps that are used in
well purging and/or development operations.

A. After removing the pump from the well, all exterior surfaces (the housing and hose)
will be wiped with clean paper towels and placed on clean plastic. If any extraneous

HULL & ASSOCIATES, INC. STD * 8/95
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mersible Pum

This procedure will be employed to decontaminate the submersible pumps that are used
in well purging and/or development operations.

A. After removing the pump from the well, all exterior surfaces (the housing and
hose) will be wiped with clean paper towels and placed on clean plastic. If any
extraneous material is present on the outside of the pump or hose, it will be
removed using a stiff brush.

B. The pump will then be placed in a suitably sized container of non-phosphatic
soap solution (e.g., Liquinox) and potable water. If possible, the pump will be
turned on to circulate the solution through the pump.

C. { sampling for metals, local sampling protocol may require that the pump will
be placed in a bucket containing ten percent hydrochloric or nitric acid and, if
possible, urned on to circulate the acid through the pump. If sampling for
organics, local sampling protocol may also require placing the pump in solvent
pesticide grade isopropanocl, acetone, methanol, and/or hexane alone, or if
required, in some combination, and turned on to circulate the solution through
the pump. The compatibility of any corrosive materials with the internal or
external parts of the pump must be verified prior to their use. In addition,
the use of flammable materials for decontamination is prohibited unless the
pump is certified to be intrinsically safe.

D. Following each cleaning sequence described in B and C above, the pump will
then be placed in a suitably sized container of clean potable or distilled water and
then thoroughly rinsed. The pump will be turned on until the internal portion of
the pump and tubing is free of cleaning solution; otherwise, the pump will be
hand-circulated around the contatner and clean water will be cascaded into the
pump. The outside of the pump housing will also be thoroughly rinsed with
potable or distilled water. The last rinse applied to the pump system will always
be distilled water.

E. The pump and hosing will be properly stored to ensure that the system remains
clean during transportation to other well heads. The pump and hosing will not
be allowed to come in contact with the ground at any time during handling and
transportation. If this occurs, the pump and tubing will be recleaned.

F. All liquids and waste materials produced during this operation will be properly
stored and disposed as determined by the Project Manager.

STD = 8/95
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4.4 _ Bailers

This section documents the procedures that will be followed during the decontamination
of re-useable bailers employed during purging or sampling operations.

Al After removing a dedicated bailer from the well, or a non-dedicated bailer from
its transport packaging, it will be wiped with clean paper towels and placed on
clean plastic.

B. The bailer will be scrubbed with non-phosphatic soap solution inside and out.

The inside of the bailer will be scrubbed with a cylinder brush to ensure that
interior walls are thoroughly cleaned.

C. [f sampling for metals, local sampling protocol may require that the bailer is
rinsed with ten percent hydrochloric or nitric acid. If sampling for organic, local
sampling protocol may also require that the bailer be rinsed with solvent-grade
isopropanol. acetone, methanol, and/or hexane alone. or if raquirad, in some
combination.

D. Following completion of each cleaning sequence described above in B and C, the
bailer will be rinsed with potable (as approved by the Project Manager) or
distilled water until it is free of the soap solution.

i

The bailer will then be wiped dry using paper towels.

F. The bailer will be properly stored and the bailer cord properly disposed of to
prevent contamination from occurring between sampling locations. To properly
store the bailer, the entire bailer will be placed in its dedicated PVC storage tube
or wrapped in inert material (e.g., Saran wrap, aluminum foil, etc.).

G. All paper towels and plastic sheeting used during decontamination procedures
will be placed in a trash bag and properly disposed. Liquids used for
decontamination of the bailers will be collected, properly stored, and disposed
of as directed by the Project Manager.

4.5 Soil Gas Sampling Equipment

This section documents the procedures that will be adhered to during the decontamination
of soil gas survey equipment between sampling locations.

A. Any extraneous soil material on the sampling rods will be removed prior to
washing the rods.

B. The collection rods, nipples, and shield point adapter wil! be placed in a suitably
sized container and thoroughly scrubbed with a brush and non-phosphatic soap
(e.g., Liquinox) solution.

STD * 8/95
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C. The parts will be completely rinsed with distilled water until all residue of the
_soap solution is removed.
D. The collection rods will be wiped dry with paper towels and properly stored to

prevent contamination between sampling locations.

4.6 Sampling Spoons, Trowels, or Scoops

A. All buckets, brushes, spoons, spades or trowels will be cleaned with a non-
phosphate detergent (e.g., Liquinox) solution and rinsed well with distilled water
prior to sample collection.

B. Two decontamination buckets will be prepared with an adequate amount of
cleaning solution and one decontamination brush will be dedicated to each
bucket.

C. Vinyl, latex. or nitrile gloves will be worn.

D. A two-stage decontamination process will be usea. The grosslyv soiled sampling

device will first be cleaned in the first bucket, rinsed with distilled water, then
cleaned again in the second bucket and finally rinsed thoroughly with distilled
water. The first bucket will be dedicated for removing the gross scil, sludge, or

sediment.

rm

When the cleaning solution in the first bucket becomes dirty. the solution shall
be properly discarded and the second bucket will replace the first. A new
cleaning solution will be prepared in the original fizst bucket and it will now
become the second bucket.

This section documents the procedures that will be adhered to during the pre-installation
decontamination of a monitoring well, piezometer, ground-water extraction well, soil
vapor probe, and vacuum extraction well casings and screens and bottom caps. The
following procedures apply to both PVC and Type 304 stainless steel casing and screen

materials.

A. All personnel handling the well materials will be wearing clean vinyl, nitrile or
latex protective gloves.

B. When the well casing and screen is removed from the packaging, the well
materials will be placed on clean saw horses or an equivalent support device.

STD * 8/95
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The well materials shall be washed with a ctean stiff brush and a non-phosphatic
soap solution (e.g., Liquinox).

C. After the well materials are washed, they will be rinsed with potable water.

D. A high pressure steam cleaner may then be used to thoroughly remove any
remaining soap or soiled areas.

E. The final step will be to rinse the well materials with distilled water. The well
materials shall remain on the saw horses until well construction commences.

nterf; r i

The entire length of the probe and tape that was inserted into the well will be
decontaminated by washing with a non-phosphate detergent (e.g.. Liquinox) and then
rinsing with distilled water.

5.9 Documentation

The procedure(s) employed, date(s), and time(s) will be recorded on the appropriate
documentation (e.g., daily field repors, field notebooks, boring logs. etc.). Any deviation from
:hese procedures must be noted. Deviations must be apprcved bv the Project Manager and
Quality Assurance Officer.

6.C Special Notes
None
7.0 Applicable Standards and References

None

HULL & ASSOCIATES. INC.
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HULL & ASSOCLATES, INC.
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SOP No. F1006
FIELD SOIL CLASSIFICATION/DESCRIPTION

Purpose

This section documents the procedures to visually classify soils in the field. All descriptions shall
follow ASTM D653 and D2488. As a field guide, the attached table summarizes the parameters
to properly classify a soil sample.

Equipment and Materials

- Pocket penetrometer _
- Visual soil classification reference (e.g., attached table)
- Dropper bottle with diluted HCI

Procedures

In general, soil descriptions shali be written in the following format:

- density or consistency classification/color/second major constituent (adjective)/major
constituent (principle noun)/minor constituents/moisture contant/other characteristics

For example: hard brown silty clay with a trace of sand and gravel. moist, fractured.
Mcisture contents may be writien as: | saturared. wet. very mois:. moist. slightlv moisi. and dry.
Damp may be substituted for moist.

Other characteristics that should be mentioned are: fractures, fracture fillings, laminations,
varves, organic content, oxidation, mineral fillings, sorting, and any evidence of potential

contamination.

See attached Table.

Documentation

A sample identification will be documented on the soil boring logs.
Special Notes

None

Applicable Standards and References

None

STD * 8/95
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- ITULL & ASSOCIATES, INC.
PROCEDURES FOR VISUAL SOIL CLASSIFICATION

hS C

Unless oineraise aoted, all wrms wtilized berein refer wo the Standard Definitions prescnated i ASTM D2 633 o g [, 2288,

-
ARTICLE SIZES
Boulders - Greater than 12 incbes (305mm)
- Cobbles : - 3 inches {(76.2mm) o {2 inches (305mm)
Ciravel: Coarse - 3/4 incbes (19.05mm) to 3 inches (76.2mm)
Fine - No. 4 -3/16 inches (4.75mm) 10 3/4 inches (19.05mm)
Sand: Coarse - No. 10 (2.00mm) to No. 4 (4.75mm)
Medium - No. 40 (0.425mm) w No. 10 (2.00mm)
- Fioe - No. 200 (0.074mm) to No. 40 (0.425mm)
Silt - 0.005mm to 0.074mm
Clay ] - Less than 0.005mm
OHESIONLESS SOILS
-
Density Relative Approxinate
Classification Classification sity % Range of (V)
The major soil constituent is ‘be principle Very Loose 0-15 04
- noun, i.c. sand, silt, gravel. The sccond
major soil constituent and other minor Loose 16-35 5-10
constituents are reported as follows:
Medium Dense 36-65 11-30
Second Major Corstituent Minor Constituents
- (percent by weight) {percent by weight) Dense 66-85 31-50
Trocz - 1 012% Trace - lwl2% Very Dense 86-100 Qver 50
Adiective - 12:¢38% Licle - il 3% Relative Deasity of Cotesionless Soils is based Lpon az
- llaavev, siiv, S, evajuation of the Standard Penctration Resistanae (N,
@odified as required for cepth etfecis. samplizg =fzas.
Aad . Over 35%  Some - Bwli3® etc,
- Cco TVE SOILS
17 clay conizat is sufficient so that clay dominates scil properties, clay becomes 1be principal noun with the other major soil consiitueat as mocdfer: ..¢.. siitv clay. Other minor soil coonstituests may
incruded iz accordance with the classification breegcown for cobesiorniess soils: 1.2.. silty clay, trace of sazd. linle gravel.
) Unconlined Compressive Approximmte
Consisteney Strength {pshh . Range of M
Very Soit Below 500 0-2
o Sof 500 - 1000 3-4
Medium StisT 1000 - 2000 5-8§
Stiff 2000 - 4000 9-15
Very Sti:¥ 4000 - 8000 16 - 30
¢ Hard 8000 - 16000 31-50
Verv Hard Over 16000 Over 50
Consistency of cobesive soils is based upon &n evaluation of the observed resistance to deformation under ioad and not upon the Standard Penc:ralion Resisizace (IN).
4
SAMPLE DESICNATIONS
AS - Auger Sample - Directly from auger flight.
BS - Miscellancous Samples - Botle or Bag.
- S-  Split Spoon Sample - ASTM D 1586-67.
LS - Lioer Sample S with liner insert 3 inches in length.
ST - Shelby Tube Samplc - 3 inch diameter unless otberwise poted.
PS - Piston Sample - 3 inch diameter unless otherwise noied.
RC - Rock Core - NX core unless otherwise aoted.
-
STANDARD PENETRATION TEST (ASTM D1536): A 2.0° outside-diemeter, 1-3/8” inside-diameter split barrel sempler is driven into undisturbed soil by means of a 140-pound weight falling
freely trough a vertical distanae of 3 inches. Tte sampler is pormally driven three successive 6-inch increments. The second and third blows are added 10 determine the Slandurd Peoetration Resistance
™).
-
L J
-
- HULL & ASSOCATES. INC. STD ¥ 8/95
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SOP No. F1007
YSI MODEL 33 S-C-T METER

1.0 Purpose

This SOP documents the procedures that will be followed during field analysis of salinity,
specific conductance, and temperature with the Y5/ Model 33 instrument. These parameters may
be measured while purging wells to determine if equilibrium has been achieved, and should be
measured after purging and before samples are collected for laboratory analysis.

2.0 Equipment and Materials

- YST Model 33 S-C-T Meter and instrument logbook.

- YST Model 3300 series conductivity/temperature probe; 1.0 cell constant.

- Potassium Chloride (KCI) standardization sclution
Chart of Temperature Conversions_for Correcting Specific Conducrivity (in Degrees
Celsius)

- Distilled water and Liquinox.

3.0 Procedures

A, Cali ion .

1. The meter correction factor (MCF) will be determined monthly. The conductivity cell
will be rinsed with at least three portions of KCI solution. The temperature of a fourth
portion will be adjusted to 25.0 + 0.1°C. Four separate measurements will be recorded
and the results averaged (Cond.). The conductivity readings will be expressed in
microsiemens per centimeter (mS/cm). The temperature will be recorded in degrees
Celsius (°C). The MCF will be calculated as follows:.

ntrati rdization solution
MCF = [Cond.]

2. The calibration data and the MCF will be recorded in an instrument logbook. An
instrument logbook will be kept with the instrument to document any time any employee
calibrates or adjusts the equipment.

B. Setup
1. The meter will be adjusted to zero (if necessary) by turning the bakelite screw on the
meter face so that the meter needle coincides with the zero on tae conductivity scale.

2. The meter will be calibrated by turning the MODE control to REDLINE and adjusting
the REDLINE control so the meter needle lines up with the redline on the meter face.
If this cannot be accomplished, the batteries should be replaced.

STD = 8/95
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3. The probe will be plugged into the probe jack on the side of the instrument.
4. The probe will be inserted in the solution to be measured.
. Temperature
1. The MODE control will be set to TEMPERATURE. - The probe temperature will be
allowed to come to equilibrium with that of the solution before reading. The temperature
will be read on the bottom scale of the meter in degrees Celsius.
D, Conductivity
l. The meter scale will be switched to X100. If the reading is below 50 on the 0-500
mS/cm range (or 5.0 on the 0-50 mS/cm range), the meter will be switched to X10. If
the reading is still below 50 (or 5.0 mS/cm), the meter will be switched to the X1 scale.
The meter will be read and the reading multiplied by the appropriate scale factor. The
measurements are not temperature compensated; therefore, the field value will be
adjusted by finding the appropriate temperature correction factor (TCF) from the chart
labelled Temperature Conversions for Correcting Specific Conductivity (in Degrees
Celsius) for the actual temperature of the measured solution. The field value will then
be multiplied by the MCF and divided by the TCF.
EXAMPLE: {assume a MCF of 0.98 and a TCF of 0.7651)
Meter Reading: 247 mS/cm
Scale: X10
Field Value: 2470 mS/cm
Conductivity: 2470 x Q.98 = 3164 mS/cm
0.7651
2. When measuring on the X100 and X10 meter scales, the CELL TEST button will be
depressed. The meter reading should fall less than 2 percent. If the fall is greater, the
probe is fouled and the measurement is in error. The probe will be cleaned and the
conductivity re-measured.
NOTE: The CELL TEST will not function on the X1 scale.
E ini
1. The sample temperature will be determined and the temperature dial adjusted to that
value.
2. The meter scale will be switched to X100. If the reading is above 500 mS/cm, the
salinity value is beyond the measurement range.
HUILL % ASSOCLATES, INC. STD * 8/95
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If the reading is in range. the meter will be switched to SALINITY and the salinity will
be read on the red 040 parts per thousand (ppt) meter scale.

LI

4. The CELL TEST button will be depressed. The fall in meter reading should be less than
2 percent. If the fall is greater, the probe is fouled and the measurement is in error.

The probe will be cleaned and the salinity re-measured.

4.0 Documentation
The cell constant/correction factor (CF) should be determined monthly. All calibration data and
the CF will be recorded in the instrument logbook and on the standard data sheet and given to
the supervisor for inclusion in the monthly QC report. All sample measurements shall be
recorded on the Ground-water Monitoring Well Data Sheet.
5.0 Special Notes
Quality Control
1. The redline mode wiil be checkad pricr to sample anaiysis.
Z. A duplicate will te run for every 10 samples.
3. The calibration will be checked monthiv.
[roubleshooting
I. The instrument sertings and calculations will be checked.
2. The cell will be cleaned and inspected. See your supervisor and the cell instruction
booklet.
3. The batteries will be replaced.
4. The calibration will be re-checked.
5. Any unresolved problems will be reported to the supervisor.
6. All problems and steps will be recorded in the instrument logbook and on an appropriate
HAI field form.
6.0 Applicable Standards and References
Yellow Springs, Inc., Model 33 S-C-T Meter Operation Manual
HULL & ASSOCIATES, INC. STD * 8/95
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1.0 Purpose

SOP NO. 1008
ORION 230A pH AND TEMPERATURE METER

This section documents the procedures thar will be followed during field analysis of pH and

temperature.

2.0 Equipment and Materials

- Orion 230A Digital pH and Temperature Meter

- pH 4.0 buffer solution and container

- pH 7.0 buffer solution and container

- pH 10.0 buffer solution and container

- Electrode Filling and Electrode Storage Solutions

- Containers for Samples (e.g., glass jars)
Distilled Water

3.0 Procedures
A. Prior to operating, < self-tesc will be performed as follows:
The BNC shorting plug will be attached to the BNC connector on top cf meter.

2. The Power key will.be depressed. If the bamery indicator is displayed, the
battery will be replaced.

3. The instrument will be turned off.

4. The Power key will be depressed and immediately the yes key will be depressed.
The instrument will automatically perform electronic and hardware diagnostic
tests. The main display will show 7E57 and the number on the bottom of the
display indicates the test field being run. There will be eight test fields during
this check.

5. After test field number seven, a "0" will appear on the display. Press each key
on the panel in any order within ten seconds, and the self-test will be completed
and the meter will automatically shut off.

6. The meter will be powered back on and it should read 7.0+.02 and 25°C. If
this does not happen, refer to the operating manual (page 15) under Checkout
Procedures (model 230A).

B. The mater will be manually calibrated with two buffers as follows:
H'J1L & ASSOCLATES, INC. STD * 8/95
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The probe will be attached to the instrument attaching the BNC to the sensor
input, pushing down, and turning clockwise to lock. The ATC plug will be
firmly attached. The protective cap will be removed from the sensor end of the
probe. If the expected pH of the sample is less than 7.0, the pH 4.0 and 7.0
buffer solutions will be used. If the expected pH of the sample is greater than
7.0, the pH 7.0 and 10.0 buffer solutions will be used.

*  The sensor is very sensitive and should be kept in distilled water between
samples and when not in use while in the field. Extreme care must be
exercised to prevent excessive shock to this instrument and probe.

2. The pH electrode with be repeatedly rinsed with distilled water.

3. The electrode will be placed into the first buffer solution.

- The instrument will be turned on and the Cal key will be depressed. The word
Calibrate will be displayed above the main readout and P1 will be displayed in
the lower field which indicates point one of calibration.

5. When the instrument has reached a stable reading, Ready will be displayed.
Either of the keys with a blue arrow will be depressed and the first digit will
start flashing. The arrow keys will be used to display the correct value and the
Yes key wiil be depressed. The second digit will start flashing. This process
will be continued until all the digits have been correctly enterad. The display
will remain frozen for two seconds, then P2 will be displayed iz the lower field
indicating the meter is ready for the second point of calibraticn.

6. The electrode will be rinsed with distilled water and placed in the second buffer.
Step S will be repeated for the second buffer value.

7. The electrode slope will then be displayed in the main field with SLP in the
lower field. The slope should be 92% to 102%. If the slope is out of range,
contact Orion's service department for required actions.

C. A sample will be analyzed as follows:

L. The instrument will be calibrated in accordance with Section B.

2. The electrode will be thoroughly rinsed with distilled water prior to measuring
the sample.

3. The electrode will be placed into the sample. When the display indicaies Ready,

HULL & ASSOCIATES, INC.

the pH and temperature readings will be recorded. This modzl automatically
adjusts the pH reading based on a temperature of 25 degrees Celsius. The actual
temperature of the sample will be displayed.

STD * 8/95
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4. The probe will be rinsed and placed into distilled water between 2ach sample.
D. The instrument will be prepared for storage as follows:

1. The instrument will be tumed off.

2. The electrode will be disconnected from the instrument.

3. The probe will be rinsed with distilled water. The electrode protective cap will
be filled with the storage solution and the cap placed on the end of the electrode.

4, The battery will be removed from the instrument.

= The storage solution should not be confused with the filling solution used
for the interior of the electrode. The filling solution will be replaced
periodically in-house by the Equipment Manager. The instrument should
not be used for 24 hours after changing the filling solution.

E. The following maintenance requirements are noted:

[. The pH electrode must always have filling solution in the probe. The level of
filling solution must always be above the reference juncticn and at least one inch
above the sample iavel on immersion. The flll hcie snould not be coverea
whenever th2 ejectrods is in use.

2 The tip of the pH electrode is vary fragile and must be kept moist at all times.
Fill the plastic cap with the storage solution, and place cap on the electrode for
storage.

4.0 Documentation

A: a minimum, the data will be recorded in a field book or the Ground-Water Data Sheet.
Additional documentation may be required by the Project Manager.

wn
[l

Special Notes

The pH/temperature meter is very sensitive to extreme heat and especially cold conditions (<
4°C). It is important to keep the meter in a temperature controlled environment (e.g., inside the

cab of the truck).
6.0 Applicable Standards and References

ORION Laborarory Group Portable pH/ISE Meters Instruction Manual
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SOP No. ¥2002
DECOMMISSIONING OF OVERBURDEN/GLACIAL GEOTECHNICAL SOIL BORINGS

1.0 Purpose

This section documents procedures to decommission geotechnical borings drilled entirely in
glacial/overburden material.

2.0 Equipment and Materials

- Driiling rig with hollow-stem augers or drive/spin casing
- Sodium-bentonite or cement-bentonite slurry
- Concrete

3.0 Procedures

A The geotechnical boring to be decommissioned will be sealed by using a thick slurry
mixture of sodium-bentonite or cement-bentonite slurry, whici is injected a: the bottom
of the borehole using a tremie pipe. The casing or auger stem will be periodically filled
as a section of the casing or augers is withdrawn to maintain a continuous seal. When
completed, the slurry will be allowed to settle for approximately 18 to 24 hours. The
oorehole wil! then be reinspected and additional grout will be added if necessar..

w

Afrer the slurry has reached 2 suatic level, the remaining annuiar space wiil be sealed
with approximately three feét ot concrete (in traffic areas). In areas which can support
vegetative growth, the slurry will be leveled at approximately two feet below ground
surface. The remaining two feet will then be filled with topsoil.

4.0 Documentation

All pertinent data such as the total depth of drilling, the amount of slurry used, the mixture of
slurry used, the thickness of the slurry column, and the thickness of the concrete plug will be
recorded on the soil boring log. The decommissioning of any geotechnical soil boring shall be
performed under prior approval of the Project Manager.

5.0 Special Notes

If a new boring and/or monitoring well is installed, it will be placed approximately ten feet away
and hydraulically upgradient from the previous location to prevent any potential effect of the
sodium-bentonite slurry on the ground-water quality.

6.0 Applicable Standards and References
None
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Procedure for Proper Containment/Stc;rage of Used Drilling Fluids, Decon Fluids, and Purged Ground
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SOP No. F2012
PROCEDURE FOR PROPER CONTAINMENT/STORAGE OF USED DRILLING
- FLUIDS, DECON FLUIDS, AND PURGED GROUND WATER
1.0 Purpose

This section documents the procedures to properly contain or store drilling fluids that will be
recirculated from a borehole, fluids extracted from a monitoring well, and decontamination

- fluids.
2.0 Equipment and Materials

- Five-gallon buckets
- Thirty-gallon trash can
- - Portable water tank (of appropriate size)
- Dot approved, closed-top, 55-gallon steel drum, Type 17E
- Paint pen or permanent marker (indelible)

3.0 Procedures

Al Monitoring Wells/Extraction Wells Purge Water -All ground water that is extracted from
a mcnitoring well/extraction well and not utilized for laboratory anaiysis must be
temporarily stored in a DGT-approved fifty-five galion steel drum with a closed top.
The drum will be marked with the date of generation, the identification of the well the
water was purged from, and the words "Purge Water”. Purge water shall never be
disposed of on the ground, into a sewer, or into a nearby stream unless permits are
obtained. Water may only be discharged to a sewer or stream if permission has been
granted from the appropriate agency.

B. Drilling Fluids - All water that is introduced to a boring by the drill rig to aid in the
drilling procedure will not be recirculated back through the boring unless approval is
given by the Project Manager. If water must be collected for disposal, the fluids shall
be directed from the augers into a portable storage tank or tub via an overflow adaptor.
The contents of the portable tank will then be disposed of as directed by the Project

Manager.

C. Aquifer Test Purge Water - Water that is removed from the aquifer during a long
duration or step-drawdown aquifer test will be disposed of as directed by the Project

Manager.

Water that is extracted from a monitoring well to determine in-situ aquifer characteristics
will be stored in a portable container near the test well and then disposed of as directed
by the Project Manager. The portable container will be marked with the date of
generation and the identification of the test well that water was extracted from.

STD = 8/95
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D. Decontamination Fluids - Any fluids generated from decontamination procedures will be
stored in DOT-approved fifty-five gallon steel drums with a closed top. The date of
generation and the words "Decon Fluids" will be clearly marked on the drum.

3.0 Documentation

The volume of water extracted from a well from developing or purging activities will be recorded
on the Ground-Water Data Sheet and in the field notebook.

The volume of ground water that is extracted from a monitoring well/extraction well will be
recorded on the Aquifer Test Data Sheet and in the field notebook.

The volume of water collected from a boring during drilling procedures will be recorded on the
Soil Boring Log.

The volume of decon fluids shall be recorded in a field notebook, soil boring log, or Ground-
Water Data Sheet.

5.0 Special Notes
None
5.0 Applicable Standards and References

None
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Procedure for Proper Containment/Storage of Soil Produced From
Dirilling Operations (Auger Cuttings) and Soil Excavations
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SOP No. F2013
PROCEDURE FOR PROPER CONTAINMENT/STORAGE OF SOIL PRODUCED FROM
DRILLING ‘OPERATIONS (AUGER CUTTINGS) AND SOIL EXCAVATIONS

1.0 Purpose

This section documents the procedures to be followed to properly contain auger cuttings or soils
excavated in areas of known or suspected contamination.

2.0 Equipment and Materials

- Shovel
- DOT-approved 55-gallon steel drums with locking open-top lids, Type 17H
Visqueen
Straw bales
Stakes or concrete blocks
Paint pen or permanent marker (indelible)

3.0 General

A. Auger cuttings - All <oil produced from drilling operations (auger cuttings) that is not
saved for physical or chemical analysis will be containerized on-site in DOT approved 55-
gallon drums or ctockpiled on and covered with visqueen in accordance with the
procedures described in Section 4.0.

o

' Excavaied Soils - All soil excavated from areas of known or suspeced contamination will
be stockpiled on and covered with visqueen in accordance with the procedures described
in Section 4.0.

4.0 Procedures

A Drum Storage - Drums used to containerize auger cuttings will be clean DOT-approved
55-gallon steel drums with locking open-top lids.

Auger cuttings will be placed in drums as soon as possible to avoid contaminating the
ground surface near the boring. Each drum shall be clearly labeled to identify the date of
generation and the boring it was generated from. If multiple drums are needed for a
particular boring, they will be consecutively numbered as they are generated. An example
of proper drum labeling is as follows:

8/6/94
SB5-001
(Soil Boring 5 - Drum No. 001)

Drums may also be labeled with a self-adhesive label which may include the following
information:

HULL & ASSCCIATES, INC. STD * 8/95
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Generator's Name and Address
Site Number
Date
Soil Boring Number(s)

Soil from different soil boring locations will not be mixed unless otherwise directed by the
Project Manager. After the drums of soil are properly labeled and secured with a tight
fitting lid, drums will be moved to a drum staging area. The location of the drum staging
area will be coordinated with the site owner/operator. The location selected should be
away from traffic patterns, but accessible for future pick-up.

B. Stockpiling - Excavated soils will be stockpiled in accordance with Figure F2013-1.
Mixing auger cuttings from different locations will be verified with the Project Manager
and the location of the stockpile will be coordinated with the site owner/operator. Prior to
selecting a location, the volume of soil to be stockpiled will be estimated to determine the
space requirements for stockpiling. The location selected should be away from traffic
patterns, but accessible for future pick-up. It may be appropriate to form separate
stockpiles for soils generated from different sources.

C. Soil Disposal - Prior to beginning the project, if possible, the Project Manager will
determipn- the soil disposal zlternatives. If required, the sampling procedure and list of
parameters for analysis will be in accordance with the selected disposal facility's
requirerments.

Documentation

tn
<O

A If auger cuttings are placed.in drums, the following information will be included on the
soil boring log, field notebook, or in the daily field report:

- the number of drums generated
- labeling procedures
- the type of drums used

B. If auger cuttings or excavated soils are stockpiled, this will be noted on the soil boring log,
field notebook, or the daily field report. The estimated volume of soil produced from

each source should also be noted.

C. Photographs will be taken of the drum staging area or the soil stockpile to document that
proper handling procedures were followed.

D. Chain-of-custody records will be completed for composite soil samples sent to the
laboratory for analysis.

6.0 Special Notes

None

HULL & ASSOCIATES, INC. STD * 8/95
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7.6 Applicable Standards and References

None
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SOP No. F3000
SUBSURFACE SOIL SAMPLING UTILIZING A SPLIT SPOON SAMPLER

Somd
(o)

Purpose

Subsurface soil samples will be collected at discrete intervals to determine the physical and
textural characteristics of the overburden/glacial material. Additionally, selected soil samples
may be used to evaluate levels of contamination at various depths and aerial extent depending on
the objectives of the project.

2.0 Equipment and Materials

- Analytical method-specified sample jars, if required

- One pint mason jars and/or ZipLoc bag

- 18 or 24-inch split-spoon sampling barrel with an appropriate drill rod assembly
- Drill rig with 140-pound drive weight system that allows for a 30-inch free fall
- Stainless steel laboratory spoon or spatula

- Clean disposable wipes
- Drill rig capable of utilizing a hollow stem auger system or drive and wash system

3.0 Procedures

A After the borehole has been advanced to the desired sampling aspth witn the auger system
or casing system, the split-spoon sampler will be assembled and lowered carefully inio
the bottom of the hole.

B. With the 18-inch or 24-inch split spoon set securely at the bottom of the augers or casing,
the drill rod will be marked at consecutive six-inch intervals for the purpose of recording
the number of blows to drive the sampler six inches. The length of sampler will depend
on subsurface conditions (e.g., compactness, etc.) and will be subject to the approval of
the Project Manager. If the sampler does not reach the base of the augers or casing, the
sampler will be withdrawn and the borehole will be cleaned out to ensure that the
sampler collects a representative sample of the overburden/glacial material for the

particular sampling interval.

C. The split spoon sampling barrel, independent of the length of the sampler, will be driven
by a free-falling drop hammer weighing 140 pounds and falling thirty inches (ASTM D
1586-84). The sampler will be driven using Standard A drilling rods or equivalent
connected between the sampler and the driving weight. The number of blows to drive
the sampler for each six-inch interval will be recorded. The sampler will be driven at
least the length of sampler (e.g., 24 inches), unless sampler refusal occurs or the blow
count exceeds 100 per six-inch drive. If greater than 100 blows per six-inch drive
occurs, then the driving will stop and the sampler retrieved. Prior to removal, the
sampler may have to be rotated clockwise to free the sampler from dense soils. Upon
removal, the amount of bumping or banging on the drill rods will be minimized to reduce
disturbance to the sample and the possibility of losing a sandy sample.

STD = 8/95
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D. If conditions necessitate, the drilling fluids (e.g., potable warer, etc.) will be added to
mitigate the problem of "heaving" sand. If this problem occurs, the augers or casing will
be kept full during sampling and sampling recovery. This procedure will only be
followed under the approval of the Project Manager. In cases where samples are
collected for chemical analyses, no drilling fluid will be added to the borehole. This
procedure must be followed to protect the chemical integrity of the soil sample.

E. The sampler will be retrieved and immediately opened to measure the length of recovery.
Recovery will then be recorded on the soil boring log. Any loose material at the top of
the sampler will not be included in the measurement of recovery and will be discarded
(this is usually material that has fallen into the borehole). The samples will immediately
be visually described utilizing the parameters described in HAI SOP No. F1006. All
pertinent data will be recorded on the soil boring log corresponding to the particular soil
boring.

F. [f the sample recovery is insufficient, the sampler will be reassembled and placed back
into the borehole. The sampling procedure will then be repeated.

G. If headspace analysis is required, the sample will be placed into a clean one-half or one-
pint sample jar after it has been visually described in accordance with HAI SOP No.
1006. Headspace analysis will be performed or soil samples in accordance with HAI
SOP No. F4008.

H. The collected soil samples will be placed in a properly labeled sample jar. The labeling
will include, but is not limited to, the date of collection, project number, boring
designation, sample number, and sampling interval.

I. After each sampling interval, the split spoon barrel sampler will be decontaminated in
accordance with HAI SOP No. F1000.

4.0 Documentation
All sampling information will be recorded on a properly labeled soil boring log. Any additional
comments or problems incurred during the sampling event will also be recorded.
5.0 Special Notes
None
6.0 Applicable Standards and References
Nore
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SOP No. F4008
SOIL/WATER SAMPLE HEADSPACE SCREENING
WITH A PHOTOIONIZATION DETECTOR

1.0 Purpose

This section documents the procedures that will be followed to perform headspace screening on
soil and water samples utilizing a photoionization detector (PID).

2.0 Equipment and Materials

- A photoionization detector equipped with the appropriate eV bulb
- Calibration gas (isobutylene)

- Mason jars (pints or quarts) with mason jar lid rings

- I qt. Zip-loc baggies

- Aluminum foil

Procedures

(9]
o

Al The PID will be calibrated in accordance with the manufacmrers’ requirements.
Calibration should be performed at a minimum interval of once per day, specifically at
the beginning of each day. The time, datz, and other pertinent calibration information
(e.g., span setting) will be recorded in the field notebook or on the approprizate field data
sheet. If a log book is kept with the instrument, the informaticn will also be recorded
in it. :

B. When the sample (e.g., soil or water) is collected, it will be placed into the glass sample
jar until the jar is approximately half full. The mouth of the jar will be sealed with clean
aluminum foil and the lid ring (without the lid) placed on the jar and the foil sealed
against the jar. The sample jar will be agitated for at least fifteen seconds taking care
to avoid piercing the foil seal. The sample will be allowed to develop for five to ten
minutes in a warm area. The probe will be inserted through the foil seal and the
maximum meter response (which should occur after two to five seconds) will be

recorded.

As an alternative, Zip-loc baggies may be used to screen soil samples. The sample will
be prepared in the same manner as with a glass jar. After the sample has developed, the
probe will be inserted through the upper portion of the baggie to obtain the headspace

reading.

C. Special care will be taken to avoid inserting the probe directly into the sample (e.g., soil
or water), thus preventing permanent damage to the instrument.

HULL & ASSCHCIATES, INC. STD * 8/95
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4.0 Documentation

PID readings and calibration data will be recorded in the field notebook or on an appropriate data
sheet.

[V}
(=)

Special Notes

Use of the PID shall be avoided in atmospheres with high humidity. The meter response is
affected by high humidity. In addition, the meter should be acclimated to the atmosphere that
will be measured (i.e., the PID will not be used immediately after taking it from a heated car or
tuilding to a cool outdoors. Approximately fifteen to thirty minutes should pass before it is

used).
6.0 Applicable Standards and References

Calabrese, E.J and P.T. Kostecki. Petroleum Contaminated Soils, Volume 2. Lewis
Publishers, Inc. pp 133-135. 1989,
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SOP No. F3011
SURFACE-WATER SAMPLE COLLECTION

1.0 Purpose

This section documents the procedures for collecting water samples from surtace water and
outfalls.

2.0 Equipment and Materials

Sample vials for VOC analysis
pH meter

Specific conductivity meter
Thermometer

Latex gloves

Shipping cooler

500 ml sampling jar

3.0 Procedures

A.

B.

C.

The sample vial will be submerged in the flowing stream. The vial's mouth should be
positioned so that it faces upstream while the sampling personnel are standing
downstream. NOTE: If preservatives are to be added to the sample, the sample
container cannot be utilized as the sampling device. A cernified clean glass laboratory
jar with a minimum volume of 500 ml shall be utilized as the sampling device.

A sample will be collected from the flowing stream and the sample stream will be
allowed to flow gently down the side of the jar with minimal entry turbulence.

Delivery of the sample will continue until the jar is completely full. The sample will
then be transferred from the sample jar to the vial. A convex meniscus should form on
the mouth of the vial. The vial will be capped tightly to eliminate headspace and the
sealed vials will be checked for air bubbles by inverting them and tapping gently against

the wrist.
The sample vials will be preserved and labeled at the sampling location.

After all samples have been collected, field determination of pH, conductivity, and
temperature will be made, if required. All samples will be properly packed in the
shipping cooler prior to leaving the sampling location.

Finally, all materials used during sample collection must be either properly disposed, or
in the case of reusable equipment, must be properly decontaminated following the

procedures documented in HAI SOP No. F1000.

STD = 8/%4
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6.0
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Documentation

A number of different documents should be completed and maintained as part of the sampling
effort. The documents must provide a summary of the sample-collection procedures and
conditions, shipment method, the analyses requested, and the custody history. The following is
a list of the documents that must be filled out:

- Water sample collection record/field notebook.
- Sample labels

Chain-of-custody records

Shipping receipt (e.g., Fed Ex receipt)
Special Notes
None

Applicable Standards and References

None

STD * 8/%4
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SOP No. F3012
WETLAND SEDIMENT SAMPLING TECHNIQUE

Purpose

This section documents the procedure used to collect surface and shallow subsurface sediment
samples from wetlands.

Equipment and Materials

3 1/4-inch diameter stainless steel auger with three foot and five foot extensions and "T"
handle

1 1/8-inch diameter x 24-inch stainless steel dual purpose soil recovery probe
stainless steel spoon

3 1/4-inch diameter stainless steel core sampler with butterfly valve and hammer
attachment

4-inch 1.D. x 48-inch long PVC pipe with beveled cut on entry end

1 1/8-inch diameter plastic core sampling sleeve inserts

3 1/4-inch diameter plastic core sampling sleeve inserts

Appropriate laboratory sample containers

Stainless steel pan

Silt fence and associated equipment

Sledge hammer and buffer material (e.g., plywood)

Procedures

A silt fence will be installed downstream from locations where sampling activities will disturb
in-situ sediments and cause them to be transported downstream.

3.1

A.

Discrete Core Samples

Samples recovered from the first depth interval (zero to twelve inches) will be obtained
with a stainless steel spoon. The sample will be placed in a properly labeled laboratory
container. The labeling must include the date of collection, project no., sample location,
sample number, sampling depth interval, and sampler's ID number.

Dedicated plastic sampling sleeves will be inserted in all samplers before the samples are
recovered. The sleeves will be used once and then discarded in an appropriate container.

All depth intervals will be sampled with a 3 1/4-inch diameter stainless steel core sampler
through a temporary four-inch I.D. PVC casing. The sample recovered in the core
casing will then be transferred to the sample containers by unscrewing the base of the
sampler and pouring the sediments into the appropriate containers. If it is not possible
to pour the sediments, a clean stainless steel spoon or spatula may be used to facilitate
the transfer. After the first depth interval has been sampled, the PVC pipe will

STD * 8/94
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be driven down as far as possible to allow the recovery of the samples at the remaining
depth intervals.

After the second or third depth intervals are sampled, it may not be necessary to drive
the casing any further if soil conditions at this depth allow the core hole to remain open.
If the core hole continues to collapse, the casing will need to be driven further. If it is
necessary to drive the casing with a sledge hammer, an appropriate buffer material (e.g.,
plywood) shall be placed on the striking surface.

Additionally, if soil conditions become too dense to drive the core sampler, the soil auger
shall be used to collect sediment samples.

Equipment decontamination between depth intervals, as well as sampling locations, will
be in accordance with SOP No. F1000.

Compaosite Samples

Composite samples, consisting of a pre-determined number of discrete samples, will be
recovered using the 1 1/8-inch diameter soil recovery probe. Dedicated plastic sampling
sleeves will be used for these composite samples. The probe will be driven to a depth
of twenty-four inches. These locations will be based on areas that would typically create
sediment traps (e.g., meanders, cattails, etc.). The five equal volume samples will be
composited by mixing in a stainless steel pan and then placed in a properly labeled
laboratory container. The sampling equipment shall be decontaminated between
sampling zones in accordance with SOP No. F1CCO (i.e., between areas represented by

a composite sample).

3.3 Sample Location Survey

A. A survey stake, with colored ribbon, will be inserted at each discrete sample location
after sampling procedures at that location have finished. All stakes will be labeled with
the sample location and surveyed.

Documentation

A. All sampling information will be recorded on a Wetlands Sediment Sampling Field Data
Sheet.

B. Any additional comments or deviations during the sampling event will also be recorded
on the appropriate field data sheets.

Special Notes

If a discrete sample, at any location or depth, needs to be split for analysis with other parties,
it shall be done by placing the sample in a stainless steel pan and mixing the sample thoroughly.

STD * 8/94
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The sample will then be divided equally and placed in the properly labeled laboratory containers.
6.0 Applicable Standards and References

None
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HULL, & ASSOCIATES, INC.
STANDARD OPERATING PROCEDURE

SOP No. F3014
CHAIN-OF-CUSTODY PROCEDURES

Purpose

This SOP documents the chain-of-custody (COC) procedures that will be employed during all
sampling activities.

Equipment and Materials

- Indelible ink ball-point pens
- Chain-of-custody records
One-gallon size Zip-Loc (or equivalent) storage bags

General

A completed COC record must accompany every sample from the point of collection to delivery
to the laboratory. A single COC record may accompany several samples as long as all the
samples are contained in a single unit (e.g., cooler, box, etc.). All COCs will be kept in one-
gallon Zip-Loc bags to prevent damage from melting ice, broken samples, and bad weather. A
copy of every completed COC record will be maintained by the Quality Assurance Officer

(QAO).

Procedures
4 mpleti r
A. The COC record is initiated in the field by the sampler(s) immediately after a sample is

collected. Figure F3014-1 illustrates a properly completed COC.

B. The sample identification number of the sample will be recorded in the box labeled
"Sample Identification".

C. Next, the appropriate sample matrix will be indicated by completing the box labeled
"Sample Matrix" with the number that corresponds to the sample matrix type. Sample
matrices are listed near the top of the COC record.

D. The number of containers that makes a complete sample will be recorded in the box
labeled "No. of Containers”.

E. If the sample is to be analyzed for metals, the box labeled "Metals" shall be completed
to indicate whether the sample fractions for metals have been filtered. A "F" will be
used to indicate that the metals were filtered and a "N" will indicate that they were not
filtered. Occasionally, some samples may require metal fractions to be filtered and not
filtered (e.g., analyses for dissolved and total metals). In this case a "B" will be used

STD * 8/95
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to indicate that the sample contains both filtered and non-filtered fractions. If the sample
does not require analyses for metals a single line will be drawn through this box.

F. The date and time (military) of sample collection will be recorded in the box labeled
"Sampling Date/Time".

G. The requested analytical methods will be recorded in the diagonal spaces provided under
the box labeled "Analyses". The preservatives added to the containers for each
analytical method will be indicated by recording the letter in the box labeled
"Preservatives" that corresponds to the preservative added. The preservatives and
corresponding letters are listed near the top of the COC record. Finally, a check mark(s)
will be made under each fraction for which a particular sample will be analyzed.

H. Any comments relating to the collected sample(s) can be recorded in the box labeled
"Comments"”. These comments may indicate special handling or analytical instructions
for the laboratory (e.g., compositing instructions) or may be used to indicate the location

of sample collection.

I. Additional information required on the COC record includes the person the analytical
reports should be sent to, client, site, project description, project number, names of all
samplers involved in sample collection, where the samples are to be delivered, method
of delivery, and airbill number (if applicable).

4.2 Transfer of A

A. The COC record must document the transfer of custody each time the sample(s) changes
hands. The National Enforcement Investigations Center (NEIC) of the EPA defines
custody as:
1. the sample is in your physical possession;
2, the sample is within view after being in your physical possession;
3. the sample was in your possession and then you locked it or sealed it to

prevent tampering; and/or

4, the sample is placed in a designated secure place with limited access to
authorized personnel only.

B. When transferring custody of samples, the person in custody (e.g., the sampler) must
sign the box labeled "Relinquished By" and fill in the date and time (military time) the
custody of the samples was relinquished. The person accepting custody of the samples
must then sign the box labeled "Received By" and complete the date and time (military

time) the custody of the samples was accepted.

HULL & ASSOCIATES, INC. STD * 8/95
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C. The above procedures must be followed until the samples are delivered to the laboratory.
In cases where a commercial courier (e.g., Federal Express) is used to deliver the
samples; the person relinquishing custody to the courier should pur the name of the
courier in the "Received By" box and seal the COC inside the cooler. Most couriers
have a policy against signing for custody of samples.

D. The pink copy (bottom) of the COC will be retained before the samples are shipped and
the remaining copies (white and yellow) of the COC are delivered to the laboratory. The
pink copy will then be immediately given to the QAO. The white copy will be returned
by the laboratory with the final report.

5.0 Documentation
Chain-of-custody record
6.0 Special Notes
None
7.0 Applicable Standards and References

U.S. Environmental Protection Agency. NEIC Policies and Procedures, EPA-330/9-78-001-
R. May 1978. (Revised February 1983.)

U.S. Environmental Protection Agency. User's Guide to the Contract [aboratory Program

Office of Emergency and Remedial Response. December 19&6.

U.S. Environmental Protection Agency. A Compendium of Superfund Field QOperations
Methods. EPA/540/P-87/001, December 1987.
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SOP No. F3017
SURFACE AND SHALLOW SUBSURFACE SOIL, SLUDGE, OR SEDIMENT
SAMPLING (NOT SUBMERGED)

1.0 Purpose

The following procedure will be followed when collecting surface and near-surface soil, sludge,
or sediment samples for chemical analyses. The method is limited to sampling near surface
sample locations that are not located beneath a liquid surface.

2.0 Equipment and Materials

- Stainless steel sampling spoon, trowel, or scoop (not plated or painted)
- Stainless steel spade or trowel (not plated or painted)

- Stainless steel mixing bowl or Teflon tray

- Sample containers

- Latex or vinyl sampling gioves

- Decontamination supplies

3.0 Procedures
Discrete Samples

A. All sampling equipment will be decontaminated prior to use in accordance with the
procedures specified in SOP-No. F1000.

B. If a shallow subsurface sample is desired, the precleaned trowel or spade will be used
to remove the top layer of soil to the desired sample depth.

C. A thin layer of soil from the area which comes in contact with the trowel or spade will
be removed with the pre-cleaned sampling device (e.g., spoon) and discarded.

D. The sample will be collected with the pre-cleaned sampling device and placed into an
appropriate sample container.

E. The sample container will be labeled with the appropriate information. All chain-of-
custody documents will be completed and the appropriate information recorded in the
field log book or report form.

F. The labeled sample container will be placed in an appropriate transport container with
ice (if required) as soon as possible.

G. All sampling equipment will be decontaminated after use in accordance with the
procedures specified in SOP No. F1000.

HULL & ASSOCIATES, INC. STD*8/95
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Ccemposite Samples

Discrete samples that comprise a composite sample will be collected as described above; however, a
stainless steel mixing bowl or Teflon tray will be used for mixing the discrete samples prior to placing
the sample in the laboratory-supplied sample containers.

4.0 Documentation

Each sample container will be labeled as directed by the project Work Plan or by the Project
Manager and a chain-of-custody record will be completed. A field log book will also be kept
describing the sampling procedures, the sample locations, all sample identification numbers, and
any deviations from this SOP. An HALI Surface and Shallow Subsurface Soil Sampling Field
Data Sheet or other designated field record form will be filled out. If possible, photographs may
be taken of the sample jars prior to packaging for shipment, the sample locations, the sample
equipment, or the sampling technique utilized by field personnel. A map or site sketch will be
constructed of all sample locations using field measurements or from coordinates obtained from
a qualified surveyor. If necessary, an elevation of the sample location will be obtained and
referenced to an appropriate benchmark.

5.0 Special Notes

The decontamination process will be repeated after each use -and between all discrete sample
locations. If compositing strategies are used, decontamination may only be required between
composite samples (i.e., not between discrete samples that form a single composite). Sample
gloves will be changed in between each location.

6.0 Applicable Standards and References

U.S. EPA. Characterization Zar i A Methods Man
Available Sampling Methods, 2nd Ed. 12/84. EPA/600/4-84/076.
HULL & ASSOCIATES, INC. STD*8/95
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SOP No. F3019
SUBMERGED SLUDGE OR SEDIMENT SAMPLING

1.0 Purpose

The following procedure will be followed when collecting submerged samples of sludges or
sediments. The method is limited to sample locations that are beneath a liquid surface.

2.0 Equipment and Materials

- Ponar grab sampler

- Nylon or polypropylene line or Teflon coated stainless steel cable
- Stainless steel mixing bowl or Teflon tray

- Stainless steel spoon or trowel (not plated or painted)

- Sample containers

- Latex or vinyl sampling gloves

- Decontamination supplies

2.0 Procedures

A, All sampling equipment will be decontaminated prior to use in accordance with the
procedures specified SOP No. F1000.

B. The appropriate length of sample line will be attached to the decontaminated Ponar
sampler. A 3/16 inch diameter braided line will normally provide sufficient strength;
however, a 3/8 inch diameter line will allow easier hand hoisting.

C. The distance beneath the surface to the sample location will be marked on the sample
line. A second mark will be identified on the sample line that is approximately one
meter less to indicate proximity to the sample depth. This will identify the depth where
the lowering rate will be reduced to minimize unnecessary disturbance of the sludges or
sediments. If sampling relatively shallow streams, the proximity mark (the second mark)
is not required because the sampler will be lowered very slowly until the bottom is
contacted.

D. The free end of sample line will be tied to a fixed support to prevent the accidental loss
of sampler. Allow sufficient slack in the line to perform sampling activities.

E. The sampler jaws will be opened until they latch. From this point on, the sampler will
be supported by it's sample line only or the sampler may be tripped and the jaws will
close prematurely.

F. The sampler will be lowered until the proximity mark (the first mark encountered) is
reached.
G. The rate of descent will be slowed through the last meter of fall until contact with the

bottom is felt.
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4.0

5.0

6.0

HULL & ASSOCIATES, INC.

H. The sample line will be allowed to slack several inches. In strong currents, more slack
may be necessary to release the mechanism. In shallow streams, the top of the
clamshells may be gently pushed with a probe to allow the clamshells to sink deeper into
the sediments and maximize recovery.

I. The sampler will be raised clear of the liquid surface.

J. The sampler will be placed into a stainless steel or Teflon tray and opened. The sampler
will be lifted clear of the tray. '

K. The sample will be collected with the pre-cleaned sampling device (e.g., spoon) and
placed into an appropriate sample container.

L. The sample container will be labelled with the appropriate information. All chain-of-
custody documents will be completed and the appropriate information recorded in the
field log book or report form.

M. The labeled sample container will be placed in an appropriate transport container with
ice packs (if required) as soon as possible.

N. All sampling equipment will be decontaminated in accordance with the procedures
specified in SOP No. F1000.

Documentation

Each sample container will be labeled as directed by the project Work Plan or by the Project
Manager and a chain-of-custody record will be completed. A field log book will also be kept
describing the sampling procedures, the sample locations, all sample identification numbers, and
any deviations from this SOP. A field record form or log book will be filled out. If possible,
photographs may be taken of the sample jars prior to packaging for shipment, the sample
locations, the sample equipment, or the sampling technique utilized by field personnel. A map
or site sketch will be constructed of all sample locations using field measurements or from
coordinates obtained from a qualified surveyor. If necessary, an elevation of the sample location
will be obtained and referenced to an appropriate benchmark.

Special Notes
None

Applicable Standards and References

d Ed. 12/84. EPA/600/4-84-076.
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TABLE A.1
TOLEDO TIE TREATMENT SITE

MEDIA SAMPLING MATRIX
NUMBER OF SAMPLES AND ANALYTICAL METHODS

Sediment/

Williams Ditch 13 13 13 13 4 0 0 1
Surface Water/

Williams Ditch 4 4 4 4 1 0 0 0
Soil/

Suspected 7 7 7 7 0 5-8 70 1
Lagoons

Sediment/

Background 1 1 1 1 1 0 0 0
Surface Water/

Background 1 1 1 1 1 0 0 0
Soil/

Background 1 | 1 1 1 0 0 0
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